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INTRODUCTTON

This report is based on an investlgation made in accordancs with the
provisions of the PFedersl Cosl Mine Bafety Act (oc Stat. owz; 30 U.S.C.
Secs. 451-483) as emended.

A bump occurred in the tail entry chain pillars of the No. 2 longwall
panel between 5 and 6 lefts off 3 North in the Moss No. 2 Mine about
8:50 a.m., Thursdey, January 8, 1970. Williem B. Powers, section fore-
man, who recelved mincr injury to the back and right side, when he was
knocked down by the resultant shock wave, was hospitalized two days for
examination and treatment. There were no other injuries or propsrty
danase .

The Norton office of the Burcau of Mines was notiiiad of tae OuluwrTeles
about 10:00 &.m., Janusyy 9, 1970, by J. W. Fleming, Manager Salety
Division, and an investigetion wes started the same dsy and vas coupleted
Janugry 9, 1970.

Information for this report was ohbtalned from statements of compaiy
officials and emplovess andl from an investigation at the szene Of the
occurrence, which had been disturbed to the extent that the longwall Iace
had been retregted aboul six feet.

GENERAI. INFCRMATION
The Moss No. 2 Mine at Clinchfiield, Virglnia, on State Route o2l, is

entered through one slope and three shafts into the Tiller coalled, which
varles from 30 to 66 inches in thickness in current mining areas. Total



employment was 416 men, 336 cf'whnm.vcrkc& anderpround on & trinle-shift
bagls, 5 deys a week, to produce a daily averase of 5,4LE ton: of coal.
The caal vas loaded with conventional luadlﬁr nﬁvufncu, continuous mining
machines, and one Lona«-Airdox longwall schearins nechine. Coal wes trans-
purted.by shuttle cars, helts and electric lecomotive Lhawlase systems.

The mine was developed by a multlple-cutiy syoten, and fincd ndning con-
slsted of room~and-pillar end lonzwall methods. Pillar cotosetion e
primarily by & split-and-fender method. ILongwall mining vas anccwnli“hed
with a unldirectional sheerer equipped with a 48-1inch dlavieter, 27 inches
wide, shearing drum, thoet sheared a 2L-inch wide cut as 1t meved acios:s
the face. The coal help Qﬁ on the current longvell paucl ran-ed ivouw 52 to
60 inches.

Roof support in developrent cutrlss Tor the lonmrell panzls consisted of
roof bolis, 5/8 inch in diameter, 4O incies in lenseh, instalied on d-foot
centers In accordance with nlany epoveved Ty & Burcwu oF Mineu —oo -control
represcntative. Rool support for the Zonrall Inae was nrovl izd with

76 hydreuilc-povared, s if-advencing jaclks of TO-ton copacity, © Lo o
support unlt, with articulated canopy. Aversge syacing of tLu units was
43 Inches; normal increnent of advanze of the supnort uniie was anout

2l inches, which left = prep-free foee distance welore a cut of approxd-
metely 50 inches. Singlc undt hydraulie props and ticbers wore wwed for
teuporary support in the viecinity of the head drive wunit; Mwdrsuile props
only were belng used st the toll seetion for terporary suwmors.

The topomrephy overlylns the leTt side Df 3 Hoxrth was ruc.od, and some of
the mountalns ettalned 2,060 foct in elevetion aud eﬂcae&c& 1,4C0 Zeet

in relief. The cover in the & et 3 Hﬁrth erca ranved fron abont 1, 350
to a maximum of 1,450 fect.

The natural conditions in the arcas projeated Tor lon-mroilin: on the lelt
slde of 3 North, includingz the & left lonmielli, were Fevoralle for oub-

bursts or bumps. Informutlon from loms of L borcholes near =his soon
indiceted that the mein, scecoadory, and immelicte roof struchuire vas
predominately sandstounce that ronsed up to 51 feet in thickes. to the
overlying Jawbone cog hed. {doa Pipwre 3.) T fimedloez foor vas o
herd, dense sandy shuele aad sendstone thet reuisted heavias. The coal 1o
structurally stronz but brittle end shaticrs recully frow a Hlor or stress.
Face-and-butt cleavage planes ol the coal are discernithle Lat viore noh
pronounced iIn the & laft 2 Horik arce.

The first longwall nmining was sbtarted in 9 deft aljecent 1o = alacd-cut
ares that compricsed 2 panzls, anproninotely 1,590 feet lowr aal 550 faeet
In width; minines in these panels was Ty Gl ruo:-gqu-pﬁl1wr rzthod with



continuous miners. The § left lomgwall, desisnuied 1an thicr roepors as
Jdo. 1 ponel, was 200 feet In width and 1,740 ifcwt in longsth, ond was
cﬂmpleted Octﬁber 11, 1969, Mo rous OT cumin nillars, nppruximutely

55 by 55 faet in dimenﬂion, Intervened belvcen The ord -ob <woa and the
To. 1 panel. The No. 2 lonmrall pancl, 270 feet in widtu and 1, 950 feet
in length, was ﬁtarted Octolber 2¢, 1967, Two rows of chnli pilllurs
developed by entries end cros cutu, 20 feet In wvldln nnd projectod on
T5-foot centers, Intervened between the Ho. 1 nawiel ok areu snd the
current No. 2 lonpwell panel for protection of tle toll cutry. AL the
time the bump occurred, the No. 2 panel had retreated 1,340 feet.

From Flgure 2, 4t will he noted that total miﬁilg in the orea, ol the wlie,
comprised &djucant runels of vuryins widths and leastins. It wos »ndciu-
leted that the subsequent coviny thet had ocewrred up to the time ol the
burp, termdnated at different horizons in the »espactivo 1unh1 ~onf aveas
This caving possibly was linited to the Lmmedinte and mcoonlary sirats in
some areas of the poaves. Thls restrlctdve caving p"dbﬂbl* ”G.Hluhd in the
establishment of comperatively flst arches actiage as Ilat boeos o0 plutes
acrogs the chaln plllars Interveniar botween she continsent sonves of the
mined-out panels and the current lonawall. Frow FMeure 2, 1t will e
notad that chaln plllars Lebireon Noc. 1 and & manels wvere sitasted in —ones
of superimposed sgbutment pressures within the mednum pressurs arch. Loads
on the plllars effected, invrcased progressiveily by bullde-i ¢f prosses
frorn the incremented ﬂimmnuinnal Increaese of tice vold arer. Reportedly,
difficulty had been euxperienced from intermitieat fracturing of the r1oof
in the Iront prop-free space of the lon-wall for scveral waaks nrfor to
the bump; however, during the favestinstion, ao wmisual siressed conditions,
except locallzed floor uwphuavale Iin the Nos. 1 and 2 tall ontrles, were
cvldent outbhy the longwall fuce.

IThe Investigating cormmittes cousisted of the follening:

CLLUCILPIIND o COLEALTY

Henry Kiser Suncointondent
Delmer DBroyles Acsisvent (encral HMHine Foremnn
Calvin Phillips Mine Iumoneothor

UNITED MINE WORIGERS OF AMZRICA, LOCAL WIION 0. 1094
Daevey Cailn Mine Comndlotoonnin

UMITED 3TATZS DUREAU OF INES

J. 1 Gllley Hinin: Kusineex
W. R. Stevart Jnal Miie Inupectlion duwervisor
W. R. Compton Ifinin- Insincers



The last Federal incpection of the mine was complseted on Noverbor 24, 1950.
DESCAIPTION OF OCCUILRENCH

It is normal procedure to nerform maintensnce on the longrall souwlpnent

on the 12:00 mldnight to 8100 a.m. shif Twoe repairmen and twe "move-up’
men assigned to the January 8, 1870, shift completed thoelr maintenznca
assignments sbout 5:00 a.m. and started lonswell operations. HMembers of

this crew stated that the area had becen relatively gulet, hut near the end

Gf the shift processes leading to stress-relief, such as noilses, accompanled
7 localized disruptions of coal for a dlstence of ebout 00 Teet next to the

tail end of the lon~wall, occurred interadttently during shearing operacions.

On the day of the bump, the o left longwall crew, consicting of elzht work
men and William Powers, the section foreman, left the surface at G:00 a.ii.,
and arrived on the section at 8:45 am. Meanwhile, the men on the 12:00
nidnight to 8:00 a.m. shift had lelt the section.

When the dey-shift crew arrlved at the entrance t¢ the 6 lefi scction, they
heard a loud noise from the direction of the longrall avea. Souwe menwers Of
the crew thousht a bump occurred but others thousht tie noise was caused

by a large roof fall. After arriving on the scction, Powers assigned
spacific duties to menbers of the crew and then proceeded across the long
wall face, maling an exanination toward the tail section. Reportedly,
conditions appeared normal during his examination and no evidence of a

bunp was found. Delmon Owens, tall-unlt operator, followad Povers across

the face. They arrived at the tail section, and as they started Lo reasure
the face location, the bump ocecurred. Povers was Imocked down by the con-
cusslo: but recovered and traveled down the retwn airveyes to the 3 NHorth
meins, thence up € left to the longwall heed unit. Owcns traveled the same
route and arrived at the head unit several minutes later. In the meantine,
all members of the crew had been accounted for. The dispotcher vas notliied
of the occurrence and he in turn notified the general mine forcman and mine
superintendent. Within a short time the general mine Forcman and assigtant
mine foreman arrived on the section and took charge. The wninc superincendent
arrived on the section soon afterwards. Normal ventilation was re-established.
and after thorough exaninations of the longwall face and swrrounding areas,
and Inesmuch as there were no apparent further reactions Irom the bump.
production of coal was resumed.

Members of the degy-shift crewv stoated that a short time after the section
foreman and Owens traveled scross the facce, they started to thelr assigned
stations; and soon thereafter, they perceived reections taking vlace in
the roof, extending from the longwell face to the overhenr, thence, Into
the goaf, reflected by load conditions such as yleldins of the hydraullc



props along the face, [fracturing of tha roof in thc goal and stress-relied
nolses emsnating from the strota. Revortediy, witain ahout a rinute alter
these manifestations the bup occurred.

Six of the tall-entry chein Hiliars ad‘hchnt Lo and slizhsly dub;r the con-
vayar tall-dyive unit were aifected. Cool was erpellsl violently frou

2 of the pillaers; the entiy Lebween thew was complobel;,y filled with
pulverized coel, leavins volds, & to 10 inches iu asigm thet extended
several feet into these pillers. The other h plliars woern afiected to
les ser degrees. Pronounzed T1oor hesve occurred In the entry betireen these
G plllars and to some exitent &t two locations 1a the tuil eantyrr outby the
longwall face.

Reportedly, the rcof inby and oubby the lonsrall circasod T scvaial
minutes followinz the bump. Dense clouds cf dust vere throwm into suc-
pension. Two temporary ctoppings in the £ enuvrdcs ou e lwad-Adrive slde
cf the longwell were dislodsmed, hus they were ripelrad and normel ventl-
lation was restored as soon as posaible. A wowlsan, wiw wal nedr the cut-
out switches, cut off the clectric pover soon afver the bwin cceurzsed.

Inspection of the commpany 'y ¢rerloy uape lacorporatioy: Wi aree Involved
in the bump in the Tillor ceallad and the correspondlis arens la the
supcrjacent Upper Banner and i Lover Zenner soadreds, reveala:d that the
6 left longwall had recently retreated out from mnder o sroub of unmined
pillars in the Upper Banuer coulkhad. Plgure 2 indicates the elaclive
positions of the 6 left lowwrail fece in bthe lowvaer L=d And the unmined
plliars In the overlying wed ot the time tac vup oceurrea.

The interval betwean the grour of umnined pillars In the Jppuer gannur conl-
bed and the area involved in th2 bump In the Tiller coalled, was 550 Teet.
Mo Flegare 2, 1t will be further noted that the genevel axcansenento of
theoe ileﬂtEd wnndned pllinrs fomwed an lalond chuirers and thnt the pillors
showed conslderable voariations lu shape and slze. Lleveiion o the 5 left
lonmwall ares was 1,425 7 et; clewvetion ol the aves of the izolated cual
plllars in the Upper Denner zozlled was 2,273 feet and the clovatlon of the
surface over these arcan was o, 300 Leet.

It is reallzed that an inbrovzl of B50 feeb corpuiulur woveral stratum of
sandstone rancing from 31 to 70 feet In fhicimnss “hould Le anlficlently
competent to nepore elluct of preasuros extendin: from the uanudned pilllarc
in the overlying coalbed to the vorkincs in the svbjacent bed. But it is
possible, in corbination with othoer Laslc cuviromnautale, Thc addltive
effcet of the pressurcs lnduced by Tro aupurimpoﬂﬂd'w“us ur arch abub-
ment zones, that of the nomwl ehubtments of the arch over the longwall
(end goaves) end thet ol wtlwe unmined pillors 1a the overl-ing coalbed,
very likely could have baon o factor in the resultrnt bwm. Whaen the

L) |



retreating longwell passed under the isolated nillars in the upper coalbed,
it Follows that the arch exiending dovmvard rron the izolated pillars would
be superimposed upon the sbutrment zone o7 the loamrall pressure arch.

A major cogl bup disester in vhich cix men were killed cecuwrzed in the
Upper Banner coalbed oF the company's Ne. 2 Mine on Moy 20, 1948, The

areae Involved in this buwp, reportedly, wvac aboub 2,700 feet frow the

scene of the buwp in the $ left lonzwall arsa in the Tiller coalbed.

Affer the buwap in the longwell section, 8 hydraulic pressure cells,
connected in pairs to continucus Bristol recorders, were installed at

4 locations spaced 75 feebt apart outby the lonpwall face (Iin the last

200 feet of the lon~rall pancl). Inctrumentation was by Dureau of llines
representatives, initiated as a continuing cooperative study with mansge-
ment ol outburst conditlons iIn +this mine. The cells were installed in
holes, 2 inches in disueter, drilled to depthe of 15 and 20 feet at mid-
seam helght. The holesz at each of the % teot sites were spaced 2 feet
apart. Primary purpose of instrumenting the remaining portion of the
longwall, was ©o lkeep close oObservetion ol changes within the high pressure
zone of the front ebutment and it's rate of movement durdng final wining
ol the longwall pancl.

CAUSE COF COAL-MITE BMP

This bump was & cunmuiative process Trom a cormpination of factors that
altered abutment pressures ultimately cousing an imposition ol a shoex

or lmpact load upon a series of siressed plllers situated between super-
imposed gbutments of the longwall area and the mined-out areas. 3Sone of
the baslc envirommental faztors in this bump Includo: atural conditions
conduclve to bumpg; pillars left to protect the longrall tail entries In-
capeble of withstanding the superimposed shoek loads {elastic rebound ) ;
longwell mining in the subjaceant Tiller coelbed passed under isolated
pillars left in the overlying coalled in 1927 - 1920; flexture #mnd
separation of the overlying strate altering distribulion of abutment loads
thet possibly caused fallure ol rock in the woids from velght transmission
onto the longwall section from the extensively mined superiacent (Upper
rﬁanne?) coalbed. —

RECQAMENDATIONTS

It 1s realir=sd that the condibions which cidst vwhere consecutive mining
¢f vertleally adjacent coelbeds has boen done are very complex and the
ineractlions of the vacious fastors cannoi hoe evelueted wilth preclsion.
This situation applies in meny respeects to lonswall minings however, the



following recommendations mey minimize coal -mine bumpe ot thlzs mlre
in the near futurc:
F''1. Chetn pillers left to protect the teil entrics in future longwalls W
should be edequate In dimencions and of sufficilent strength to withotand
| +the varisble esbutment pressurcc from the adjacsent mined-out areas and of
the retreating longwall. B
—...#
2. The plangs for future longvell mining should take into consideration
the degree to which the effects of previous mining in the superjacent
coalbeds will contribute to potential outbursts in the uvnderlylng cealbeds.

The following recommendations, althourzh not dircetly luvelved fn the Luwp
are considered good mining practices and should inercane the purety Toctory
from the roof-fall ond the Lwap aspoueino:

1. The mining plen for future longwalls should inelwle borrler plllovs,

a minimum of 225 feet in loast dlimenslons, for sdequate protection of alr-
weys and haulegevoys. Minine & longwell penel itn entire length, or the
procass of roducing the Mnel portion of & longvall punsl could induce &
sevare outburst in the preoscnce of netural conditions lavorable 1o such
QoCUrrenee ,

2, The roof span between the walking tell sectlon and the adjocent toll-
entry choln pillar should Le supported with hydraulic-powered jacke or
with at least one rovw of timbers on L-foot centers.

2. During longwell rotreat, the roof at the cntrance to the first und
sacond crosscuts irmediately outby the tail section should be supported
with not less than a wininum of 4 tirbers, or equivalent support.

L. %he operating salety standard requiring lonsrell windng operations To be

stopped when unusual occurrcnces or reactions are oboerved chould continue

t0 be strictly adhered t0. Fracturing of massive sendctone roof in the goal

and between the supports and the face, excescive vieldins of supports, cantl-
levering roof extending farther into the zob than normal, floor heave In the

vielnity of the longwoll, and loud noises emineting from the gob usually

are Indications of a high stress bulldup Iin zbutient zones.
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